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The present invention relate, to . process for conditioning -Ml 
. u rf.ee. to inhibit corrosion of the surfaces andXor depo.^on 

of scale thereon- - 

In GB 2 112 370 A ve have described and clai.ed a method of treating 
.„ .oueou. ay.te. to inhibit corrosion of petals, especially ferrous 
TOt .l., in contact therewith .ndXor to inhibit scale d.pos.tio,, fro. 
: th ^».o».-.y«». c»pri.ing adding to the a,ueous syste. fro„ 0 1 

0 

ho n 

>-CH-C0 2 H I 

HO I 
OH 

"> or a water-soluble salt thereof. 

^Suitable ..It. li'ted in GB 2 112 370 * are water- 

.Oiuble .alt. or partial salt, of e.g. an .Xk.ll » 
.Inline earth aasaonia or , 1-20C al.yla.in. opt.oh.. y 

.ub.titnted vith one to six hydroxyl group.. Specie ..... - 

:• .r.lithiu-. .odiu.. potassiu.. calciua,, strontium .agnes^, 
».thyla.ine. ethyla-ine. r.-propyla»ine, 

..tXthyU^.r^i 1 ^: °" i " a ° i " '.":t!T:" 

and triethanolamine. 

said ..It. .re .erely U.ted as alternatives to the free acid for. 
"trydrU-phoaphonoac tic acid, there i. no suggestion that any 
.yrSri&ci.fiect.could be obtained by employing 
■ ioa * fico-bStion »ith 2-hydroxy-phosphonoacetrc acrd. Nor 

■ 7&v. J--- ' ' • tr 2 112 370 A that 2-hydroxy- 

there-any sugg stion m GB 2 1U J/u . 

employed to condition metal surfaces 





n&§'f VK'' A--V * •• • 



igaltisit^ to a corrosive or scaling 




We have now found that metal surfaces may be conditioned to inhibit 
their corrosion and/or to inhibit scale deposition thereon if the 
metal surfaces are treated, prior to contact with a corrosive/scaling 
system,- with- 2-hydroxy-phosphonoacetie "acid'or a" water-soluble" saTtf~ 
thereof and optionally a metal ion component. 



Moreover, we have also found, surprisingly, that synergistic effects 
are obtained when metal surfaces liable to corrosion and/or scale 
deposition are treated during contact with an aqueous corrosive 
scaling system, with a combination of 2-hydroxy-phosphonoacetic acid 
and certain metal ions* 

Accordingly, the present invention provides a process for conditioning 
.'.J'-metat surfaces, especially ferrous, or copper (or their alloys) 
••surfaces » '.:to inhibit their corrosion and/or to inhibit scale 
^■; ; ;/^;v4rdepos it ion thereon by: 



A J-?,— ; -?-'! 
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i^U^''^^ surfaces , prior to contact with a corrosive or 

scaling environment, with 2-hydroxy-phosphonoacetic acid or a water- 
. : soluble salt thereof and optionally a metal ion component b) as 
hereinafter defined; or 

B) treating said surfaces, during contact with an aqueous system 
capable of corroding metal surface or depositing scale thereon, with 
a combination of: 

a) 2-hydroxy-phosphonoacetic acid or a waiter-soluble salt thereof 
and 

b) a metal ion which enhances, synergistically , the metal 
conditioning effected, individually, by 2-hydroxy-phosphonoacetic 
acid and the metal ion. Further preferments follow. 



^Treatments A) and B) can advantageously be applied by cathodically 
polarising the metal surface to be treated e.g. by any of the 



l^^er^^ lecnnxqu... 



■; • J" i ' -4 «mm4>ao eon rut 



g|t^ current tech-Hue., .ee e.g. chapter U ■>< 



to^he' t ree t .e„t. effected under heeding A> . the ■ 
VuSic'to he treated «* be contacted vith e.g. en a,ueou. .olut on 

surface to water-soluble salt thereof) 

of 2-hyiroxy-phosphonoacetic acid (or a water 

y > ; • ..u fl metal ion component especially 
rriiViyVinTCombinat _ 



ft 'iliiSfhttini electa in co.bin.cion -ith 2 -h y dro^phospho„o- 

•;-€tem*fc* "Pica, application. .« treatment, *) v th Che 

*&.M£ld .Wlication of greased current technics r.clud. 

2/ protection of -etal .urf ace. to he exposed to corrode 

» 2 ^ller'f e.g. anient at.oaph.ra.; pr.-treat«ent of .et.l surfaces 

^ji-iSiSee^ti, Painted, co-treat»„t in order to seal a pho.phated 

^^b^->^-:^Kl M*.-: , . ... _ a \> a int containing 2-hydroxy- 

^;gp^4Betal;:surface; and formulating a pamt c 



l^^to^^ebtrb-deposxting. 



MM 



ftp ' • 



• , i; „ f ; nns of treatments of type A, the 
in each of these typical applications ot 

: i„ ; . eolution of 2-h,droxy-phospnono^... 

„U thereof). optionally conteining a »etal ioa co.ponenr b> . « 
h'reUhefore. defined, or .aid solution ■„ he parted or .prayed 
on to the .aid pho.phated metal surface. 

With respect to sealing of pho.phated .etal surfaces, it is co»o„ 
" act Phosphate the .urface of »et,l articles to for. a boning 

:i£iW«U* and to .ini.i.e .ub.«,uent corrosion und r h 
finish The term pho.ph.ting is applied to the tr.at.ent of the 
^:"c. in lolution. »hich for. a coating consisting ..>n,y of 



mar. 



ft* 



mSeS^^ while forming a good key for the 

i'"'^ generally not entirely satisfactory in inhibiting 



- .$i^V ( -_ ■*•.-__ — 
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subsequent corrosion due to the porosity of the phosphate 
. coating. It is therefore customary to improve said corrosion 

inhibit ion" b~y sealing" the phosphate coating, traditional ly-by 

immersion in an aqueous chromate solution. However, the use of 
chroaate solutions presents toxicity and effluent problems and there- 
: < A-fprel^^here is a need to find new sealing techniques which avoid 

^th^^ associated with chromate sealing. We have found 

^\^ihM£^the : ' : BPPlic&tioti of a type A conditioning according to the 




an 



in water. These compositions can be caused 
^fepcisited on to a metal surface by polarising said metal 
surlaceiKei ther anodically or cathodically relative to another 
'•electrode, according to the type of paint used. When a cathodically 
■applied electropaint is deposited, the corrosion resistance of the 
coated metal may be enhanced by simultaneously conditioning the metal 
surface, or sealing the phosphate coating, according to the type A 
•embodiment of the present invention, by incorporating 2-hydroxy- 
pbosphonoacetic aci^ (or a water-soluble salt thereof) optionally 
in combination with a synergistic metal ion b) , into the electropaint 
composition. 



In treatment according to the invention under heading A or B, the 
metal ; ion component may be used as an ind pendent metal salt or as 
the pre-formed salt of the compound of formula I, or a combination 
of the two. 



*^:^€_^ Vy include, e.g. cobalt, f errous , 



nickel , strontium, manganous, 



liK^tiS^^giiu^d^sium ions. Some of these metal ions e.g. 
Sfi'tf' ^y^^'^Sfri^ per : se do not impart any corrosion inhibition. 



Svihilie ^some'of these metal ion components b) overlap with metal 
:^ a ; t?}l isted. in CB 2 112 370 A others 8uch_ 



i^Jt--».»*V»._*^^KS!* T ^^^^^ T-T- 

IfaSbMierrpus and barium ions, which provide very effective 

--<... :=■.:«•,•:..>: •-■v;/:/^?.\. . . the compound of formula T "hi la 

pecifically disclosed in 



with the compound of formula I, while 
8^^^?^M^n£iy^^raced f are not specifi 



370 A does not suggest that 
.... compound of formula I, in the form of a vater-soluble 
■leld ;to enhanced results over and above the results 
'using the. free acidic form of the compound of 



f^mm^mm^i^^-' : :- ' r . flcid is a known compound having been 
|S^N^&&^2-»ydroxy--phosphonoacetic acid is a known c v 

^^Wii^bll^S.i- Patent 3032500 and. more recently in European . 
^ ' / Patent Application 0027199. It can be prepared by known methods 

• -e.g^y'reacting orthophosphorous acid, a salt or a solution thereof, 
gr gosi&ous trichloride (or PC^/water mixtures) with glyoxylic 
"acid, a salt or a solution thereof. 



**V'*.v ... ^ 



• The ratio of 2-hydroxy-phosphonoacetic acid (or water-soluble salt 
- thereof ^tormetaa ioa -component -b) , used in_ the ^cW^and^o^ _ 
• scale^iUting combinations employed in the conditioning processes 
: :of ^g&E -ay vary within wide limits e.g. from 100:1 to 1:100, 
v'/*^ 10:1 to 1:10 parts by weight. 



J practice, the amount of the combination of 2-hydroxy-phos phono- 
•i^i^epid^meual ion which is used to treat the metal surface 




$§I&9P**^^ in contact 

^ ^v"v4 n .^ Up ° n the P rotective 
^ :Jf * perform. For corrosion- 

in combination with 

of said combination added to 

:within the range "of from~0.1 "to 

weight) preferably from 1 to 500 ppm 

fkU*K$*i'^ O '05 , I hv wio^^ .KacA/f ^« 




ght) based on aqueous system. Tor 
the amount of said combination used 

mm$Mi-: -.^i*? ^conveniently : from 1 to 200 ppm, preferably 1 to 30 ppm, based on 

jiPl^* • 
^^^^^'■\^^the'-- ; aqueou8;".-sys tern. 

N^&f ^VJ-th^espect;- -to aqueous systems from which a metal surface may be 

J^^^^»4itioned 1 according to the present invention, of particular 
^i^x^^cc .interes;t>:vith,;respect to combined corrosion inhibition and anti- 
Sl^Kl^^K^"'' cooling water systems, steam generating systems, 
^ 'SSlIIgS^?^^ c at ic cookers, gas c crubb i ng systems, 

JM§£^^ refrigeration systems 

SRSfilPB^^ ; for corrosion inhibition treatments 

^$§1^^ particular interest include aqueous 

" ' ~ Hing, 

sawing, 



^'r;:fhapjLhg--ilh::drawxng or rolling operations), aqueous scouring systems, 
• j::engihe.;.coolants including aqueous glycol antifreeze systems, water/ 
trivrolV hydraulic fluids; and aqueous based polymer surface-coating 




' ' systems* 




Skfe^V^^ bicarbom 



of the inhibition of scale and corrosion in 

special problems are presented which are 
i conventional water treatment applications. 
Associated with oil-bearing strata, often 
well as ions such as calcium, 





^^^w^'v"'' V: rS. -inhibited by the conditioning technique according to the present 




?i ■ ' A ^^-^i^^ ^i ^^^ : - 
^^^^^S^S^In?^^itiorl to inhibiting the deposition of conventional scale on 

~" "^^ s :to/"TOtaXi*''6ur£aces f the conditioning process of the present 

- \r- a i so useful in inhibiting deposition of calcium - or 
silicate scales* 
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inhibitor combination may be used alone or in 
compounds known to be useful in the 
systems. 

\Wholj.y; aqueous systems from which the process of the present invention 
may -belapplied, including cooling water systems, air-conditioning 
/systems, steam-generating systems, sea-water evaporator systems, 
: hydrostatic cookers, and closed circuit heating or refrigerant 
•systems, further corrosion inhibitors may be used such as, for 
icxampie, water soluble zinc salts; phosphates; polyphosphates; 
pho>phonic acids and their salts, for example, acetodiphosphonic 
acid»V;pitrilptris methylene phosphonic acid and methylamino di- 
■metfiyiene 'phosphonic acid; ther phosphonocarboxylic acids and 
;iheir: sa^ described in German Of fenlegungs- 

: sch^i^ ac ' d and 

thoee'^ chromates for example, sodium 

chrbmate; 1 nitrates, for example sodium nitrate; nitrites e.g. sodium 



mm 



lt- '8'. iT'^yyi^ 

^fl*^^ sodium molybdate; silicates e.g. sodium 

silicate; benzotriazole, 5,5-methylene-bis-benzotriazole or copper 

deactivate or tolutriazole derivatives; N-acyl 

~6 ar cos ines^ N-acyl imi no diacet_ic_a_cids;_ ethanol amines fa t^y amines; 

and 'polycarboxylic acids, for example, polymaleic acid and poly- 

acrylic acid, as veil as their respective alkali metal salts, 
• - # 
copolymers of maleic anhydride, copolymers of acrylic acid, and 

substituted derivatives of polymaleic and polyacrylic acids and 

V- 4 their copolymers. 



v>/ ■ •'■ 



Moreover, in such completely aqueous systems , the sy«*»*-t 



LS 1 1C 



-^inhibitor- combination may be used in conjunction with further 
*' : "V^//?V' : dispersln^\and/ , or" threshold agents, e.g. polymerised acrylic acid 
; * r (or its' salts), phosphino-polycarbexylic acids" (as described and 



^ciaimedtin": British Patent 1458235), hydrolysed polyacrylonitrile, 




f ' : ",'\f ormaldehyde condensation products, starch and its derivatives, 



-"cellulose, acrylic acidVlower alkyl hydroxyacrylate copolymers such 



^ 5 m . . *s v those 'described in U.S. Patent Specification No. 4029577, 
!!ff|!W^ anhydride copolymer*, styrene/maleic 

;S ; 5&^ <v :^^ ^nhydride copolymers and sulphonated styrene homopolymers such as 
^ those described in the U.S. Patent specification No. 4374733 and 



+4 - • 



: combinations, thereof. Specific threshold agents, such as for example, 
2-p^^ acid, acetodiphosphonic acid, 

'hydrolysed polymaleic anhydride and its salts, alkyl phosphonic 
; acids, l^aminoalky 1-1, 1-diphosphonic acids and their salts, and 
alkali metal; polyphosphat s, may also be used. 



Precipitating agents such as alkali metal orthophosphates , 
carbonates; oxygen scavengers such as alkali metal sulphites and 
hydrazines; sequestering agents such as nitrilotriacetic acid and 



f ! 

i 



'« ..i-...*-r--' 



such as silicones e.g. polydimethyl- 
;^/;£8ilb^ , distearyl adipamide and related 

..Uv v:product^*derIved froA ethylene oxide and/or propylene oxide 
.V r ; y condensation^ to fa^ty alcohols, such as capryl 

alcohols and ; their ethylene oxide condensates; and biocides e.g. 




•compounds, chlorine and chlorine-release agents and 
orgaribmetallic compounds such as tributyl tin oxide, nviy be used. 

l§g:.. '• '■ 

metal to be conditioned by the method of the invention is 
system which is not completely aqueous e.g. an 

fluid formulation, it may be e.g. a water dilutable 
grinding fluid. 

..machining fluid formulations of the invention may be 

formulations . By 4, metal working" we mean "reaming, 
:7:V^broacbug»-!.draying f spinning, cutting, grinding, boring, milling, 
tm non-cutting shaping or rolling". Examples of water- 

4i dilutable 'cutting or grinding fluids into which the corrosion 
"-inhibiting combination may be incorporated include: 




• • • ' 
• 



a) Aqueous concentrates of one or more corrosion inhibitors, and 
optionally one or more anti-wear additives, ^osed at dilutions of^ 
1:50 to. 1:100, which are usually employed as grinding fluids; 



• « « 



b) . Pblyglycols containing biocides, corrosion inhibitors and anti- 
wear' additives which are used at dilutions of 1:20 to 1:40 for 
cutting operations and 1:60 to 1:80 for grinding; 



c) .Semisynthetic cutting fluids similar to (b) but containing 
in addition 10 to 25 % oil with sufficient eraulsifier tc render 



■?.;. 




;^^?Sr/r. 

[ilutei f product:.!; trans lucent ; 



■Jd) "Axi^emulsif iable mineral oil concentrate containing, for example, 
emulsif iers^/corrosion inhibitors, extreme pressure/anti-wear 
additives, biocides, ant if oaming agents, coupling agents etc; they are 

generally diluted f rom lTlO~"to~ lTSO^with "water toa white opaque 

emulsion;: *;/ 



^^S®/^^ • -A" product". similar to (d) containing less oil and more emulsif ier 
'^wliicli ✓ on • 'di lu t ion to the range 1:50 to 1:100 gives a translucent 



'"emulsion "for cutting or grinding operations, 



^^roij^hose^partly-aqueous systems in which the aqueous system 
SSS&^pm^ fluid formulation the synergistic 

■•t-i-l-rnr] ^'liii- fc e use< j singly, or in admixture with other 
further corrosion inhibitors and/or extreme- 




roiesvp£^bt^^ inhibitors which may be used in these 

"^^^^'j^^^j^^^^t^^ i in addition to the inhibitor combination used 
^^l^^ording" to the invention include the following groups: 

-v^.^^: < v.\'r:v/-': ■ _ v.*^::; --'i _ - - J - esters or ammonium, amine , alkanolaraine and 

benzoic acid, p-tert-butyl benzoic acid, 
triethanolamine laurate, iso-nonanoic acid, 
SiS^ft-^"'^-^.; $ v" tr £e th'ano lamine salt of p-toluene sulphonamido caproic acid, sodium 




N^iauroyl;>arcosinate or nonyl phenoxy acetic acid; 




benzotriazoles; 
fatty amines; and inorganic salts, for example, 



— •• '^:V..;:...|^ ? :V.'., / - y .-. ; . ' . ' 





'such as the following types; 



or inorganic salts, for example, 
sodium^di^ hydrogen phosphate ^ or zinc phos phat e ; 



^ '-^/'S^ such as the following types: sodium, 

"£ calcium' or "barium petroleum sulphonates, or heterocyclics, for 

J?£iF££^^^^ ~ " ~~ 



l^^^^^ materials, particularly tri 



triethanolatnine, are 



extreme pressure additives which may be present in the 
according to the present invention include sulphur 
and/or halogen containing materials, for instance, 
sulphurised fats, tritolyl phosphate, 
or ethoxylated phosphate esters. 



is present in the aqueous systems treated 
P^^^^^Si^^ipresent invention, it is preferably present in 
— y an ^ ^^^rguch that the ratio of synergistic inhibitor combination 
to triethinoiamine is from 2:1 to 1:20. 



• - •♦ 



vThe^; partly-aqueous systems from which the process of the present 
vinyeation may be applied may also be aqueous surface-coating 
'V' compositions e.g» emulsion paints and aqueous powder coatings for 
matallic -substrates. 

The, >queous;;Surf ace-coating composition may be e.g. a paint such 

as:;a;VV*tyrene^aci^lic copolymer emulsion paint, a resin, latex, 

'^:^Vk^?- V'.-.".?-:.. 5 ::;: ... . , 

or?jbtHerjaquebu polymer surface-coating systems, used to 

coat^a ^fcal-Vutstrate* The inhibitor combination according to the 

present invention may be us d to prevent flash rusting of the metal 

subatrate during application of the surface coating and to prevent 




mraE^Sg!g^« : ' during use of the coated metal. 

^^i^^Sifacl-kbating compositions treated by the 
^^■^^^intioi-^lihibitor combination may be used singly, 



method of the 



or in 

«Sk*W *v/*» - 

admixture with /other additives e.g. known corrosion inhibitors. 
^4-biocides, emulsifiers and/or pigments. 



The furhter known corrosion inhibitors which may be used are e.g. 
^te^Shose of 'classes a), b), O and d) hereinbefore defined. 

Examples of biocides which may be used in the aqueous system 
^ ' tr&ted according to the present invention include the following: 



giSenois^aad alkyi- and halogcnated phenols, -r example penca- 
^ihloro P iienoi, .o-phenylphenol. o-phenoxyphenol and chlorinated 
^^ehoxynhenol^and salicylanilides , diamines, triazines and organo- 
tttiStiiUc^compounds such as organomercury compounds and organotin 



lis? 




.^ia^Ilfligments which may be used in the aqueous systems 
^ftSelaloSing to the present invention include titanium 
"'^ dioxide, zinc chromate. iron oxide and organic pigments such as 
the phthalocyanines . 

f The following Examples further illustrate the present invention. 

The 2-hydroxy-phosphonoacetic acid acitve ingredient used in the 
following use Examples 2 to 24 is prepared as follows: 



. Example 1: 

Mlfif^r^pho.phorou. acid are heated together with 



"at 98-lOO°C for 24 hours to give 24.5 parts of 60 % aqueous 2-hydroxy- 

- ... . i- *. . . 

£hbsphonoacetic acid. 



B) 150 parts of a 60Z aqueous solution of 2-hydroxyphosphonoacetic 
acid obtained according to Example 1A is evaporated under reduced 
pressure (20 millibars) to give 104 parts of a viscous brown oil. 
This oil is induced to crystallise. The crude crystalline mass 
;is then triturated with acetone to remove impurities. The 
S^r^^resiiiting buf f coloured crystalline 2-hydroxyphosphonoacetic aci~d — 
'^is^rembved by filtration, washed with acetone, and dried. 

! l3^^ilh|^brude crystalline 2-hydroxyphosphonoacetic acid so obtained is 

'*Slflth 



l^^i'theiWecry8taliised from water to give pure 2-hydroxyphosphono- 
mW&ttiWaci& •■«» white crystals m.p. 165 -167.5°C. 



^? 1 P : -NMR: V S m - 1* PP m (relative to external H 3 P0 4 ) 



P-CH 



4.24 ppm 

« 18 Hz 
-1 



-1 



COOH : 1745 cm ; P«0 : 1200 cm 
^Examples 2 to 12 



^torrfsion inhibitor activity of the active inhibitor combination 
: is demonstrated in the following way: 

Mild steel coupons, 5 cms. x 2.5 cms. are scrubbed with pumice, 
immersed for one minute in hydrochloric acid and then rinsed, 
dried and weighed. 

The desired proportion of additive combination is dissolved in 
200 ml of~deionised~wateY. The W taTlon^ 

chlorides and all test solutions are adjusted to_pH_7 with sodium 
hydroxide. A steel coupon prepared as above is suspended in the 
solution, and the whole is stored in a closed bottle in a 
thermostat at 40°C. During the storage period, air is passed into 



the solution at 500 ml/minute, the passage of the air being screened 
from the steel : coupon; any water losses by evaporation are replaced 
with deionised water,, After 48 hours, the steel coupons are 
removed, scrubbed without pumice, immersed for one minute in hydro- 
chloric acid inhibited with 1 X by weight of hexaminc and then 
. rinsed, dried and reweighed. A certain loss in weight will have 
occurred";— ~ ~ ~ ~ — — 

The results obtained in a series of tests using 100 ppra each of 
2-hydroxyphosphonoacetic acid and various metal ions are set out 
in Table 1, in which m,d,d f denotes milligrams weight loss/sq. 
decimetre/day: 



Table 1 



Example 
Control 
Control 


Metal ion 

Sodium 

Potassium 


Corrosion (m,d,d, ) 
140 
124 


: 2 ■ . 


Calcium 


1.0 


3 


Zinc • 


1.6 


4 


Cadmium 


2.0 


5 


Manganous 


2.0 


6 


Cobaltous 


2.2 


7 


Nickel 


2.4 


8 


Strontium 


2.8 


9 


Barium 


6,8 


10 


Magnesium 


7.8 


11 


Lithium 


78 


12 


Titanium 


84 




i^f^en-the^bbveiinetalsi ions are 



used in the above tests method 



* ■■ • r^v'>>:/. ... 

.,-57^ };..vf;-* '■ 



acid, the corrosion values 
of the order 80-120. 

• : ^y^^^gffi^^WZf&y • ' : — ~ — : 

Examples 13- to 22; The synergistic effect of combinations of 2-hydroxy- 
phosplionoacetic acid and metal ions, used according to the invention, 
. is ! ;?assessed by determining the reduction of cathodic current of 
a metai^urf ace conditioned with said combination. In order to effect 

, '— thi s as s egsment r ythe_final steady stat e current of the cond itioned 

metal surface is measured in air-saturated water. 



A mild steeV rotating disc electrode, rotating at A Hz, is held 
a^ti-8p0 mV . (relative to a standard calomel electrode) in the test 
; : 6olutira^ind the final steady state current is recorded using a 

conventional three-electrode pbtentiostatic circuit. 

■ .-■■■•.V * * ■ • 

TlieV test solutions used-contain 0.1 M sodium per chlorate as 
.background electrolyte and either: 

a) 100 ppm of 2-hydroxyphosphonacetic acid prepared as in Example 1; 

b) 100 ppm of 2-hydroxyphosphonoacetic acid (HPAA) and 
100 ppm of a metal ion component (as its chloride). 

The results in the following Table II clearly show the reduction 
in the current passed at -800 mV when using 2-hydroxy-phosphono- 
acetic acid in combination with a metal ion, relative to the use 
of 2-hydroxy-phosphonoacetic acid alone - 



^^^^0^^^^^M'^--^^ .... . 



i/.v*.r. 



mi 





Example 


'inhibit or ~ 


I Metal Ion 


-2 

Cathodic Current (Acm ) 




100 ppm 


100 ppm 






iJone 


None 


500 




HPAA 


None 

.. . _ — - - - 


420 






Ferrous 


lift 




HPAA 


Ferrous 


29 


•* 




Barium 


MO / 


;14;- V ;* 


HrAA 


Barium 


31 




, - 


Calcium 


440 




HPAA 


Calcium 


52 


' ■ : 


HPAA 


Chromic 


60 






Strontium 


453 




HPAA 


Strontium 


99 




HPAA 


Chromous 
Chromous 


474 
101 




HPAA 


Manganous 


114 


I 20 


HPAA 


Cadmium 


200 




HPAA 


Cerium ') 


270 




HPAA 


Magnesium 


371 



^^liv^^his decrease in current passed is indicative of: 
*il|?^^: d ecrea8e in the rate of oxygen reduction at the metal surface 
l^Sit^^e^onsequent anticipation that there will be a degree of 
^^•SftS^ISf^Sb^n- £hese data and the corrosion inhibition data 
WM^^^^^ii .to, freely corroding metal coupons. This 

^aplete, however, because the potential 
^ll^^g^est of Examples 13 to 22 suppresses the 






^iiVTA '';decrea8e!'i^' X tte^current required to prevent corrosion by the 
use of an; impressed xathodic current; and 



iii) The conditioning of the treated metal surface by cathodic 
polarisation in solutions of HPAA and HPAA combined with synergistic 
metal ions. 



-Example, 23 L^A mild steel coupon (2.5 cm x 5 cm) is immersed in a 
solution containing 100 ppm HPAA and iocTppm^Ca" " ~ and-a-cathodic 
current of 50 Acnf 2 is passed through the coupon for 22 hours. 
The coupon is. then removed from the solution, washed with discilled 
water and dried. 



' The coupon so conditioned, together with similar, ciean untreated 
VrSt'i. coupons, are suspended near the top of a 2 litre beaker 
•W'- v 5v containing 200 ml of deionised water, the atmosphere of which 
^ft ; T:- is|Se'ld at 100 Z relative humidity and at 40°C by means of a hot 
i^8Si%i|" VlaW below the beaker and a cooling coil arranged around 
•^^P^^^lhaif-.of the beaker. Vapour condenses on each of the suspended 
^^^^^^Ed"|»Ma«.: their corrosion. After 24 hours exposure, the 
su'Jf ace of the untreated coupons is covered with spots (0.5 mm) 
of rust.. The coupon pre-conditioned according to the process of the 
: .\ invention is free of rust spots toan extent of 80 Z. The remaining 
20 Z of the surface of the pre-conditioned coupon is evenly corroded 
but to a less deep extent than the control coupons. 



9 



■ 9 



■'.< i'W- r.!«.-»s»- 



Example 24: Scale formation on metal surfaces can initiate at 
cathodic- corrosion^sites_._Ther^f o^e an^ccelerated tes t to demons trate 
the' effectiveness of 2-hydroxy-phosphonoacetic acid for preventing 
scale- formation" from water containing barium, strontium and sulphate 
r i 'na. .^carried out by cathodically polarising a mild steel specimen 
: ^...theSaling waters The specimen is held at -800 mV with respect 
•standard calomel electrode and the change in current and 




1 rt &&>. 



i*ifiiii^ifil>i*ntf 



v$^chang^ixi 




:fll^nnMr fl nr 0 "/-'' IDOI1 i torC( j with respect to time. 



*C and consisted of equal parts 
"of filtered, sea water and a solution in deionised water of the 
^following salts: 





^C^v.;s: Sodium 'chloride 
i©^;PotassiumVchloride 



17.5 
5.0 
0.5 
1.6 
77 
2 

0.5 



g^^odi^^aybonate 

* Spuming; a, 15 minute test period, the metal specimen become coated 
'^S^^yKW^ 'Scale of barium and strontium sulphate and the cathodic 
SMf^^tPMBedl.by the specimen drops due to the formation of the 

-.'-V 




an 



'm'MiXj^X^^pdiiment is carried out except for the addition of 15 
Mparts -per million of 2-hydroxy-phosphonoacetic acid to the test 
solution* The current passed by the specimen again drops due to 
the conditioning of the metal surface according to the process 
of the invention, but the surface remains completely free from 
scale. 

Example 25 : A 20 Z w/v solution of calcium chloride in water is 

bottle test (as described in Example 2). 
^^Wi^&^^hLd^^^^ypi^cati composition of solutions used in aqueous-based 

In this Example the fluid itself is the source 
'^^M0IM^^ : ^ '&&Wlr*M<>P* '.required in the inhibitor combination used according 

^^^^^^^V^Wi^M^:^ * V " . ' : " . . ■ ° 

^W^&#M&&to the-' '-present • ''invention. 

if#^§&^ ■■- ■ " 




$|B)pa£ri -with an aqueous system capable of corroding said 



^metal^surfaces or depositing scale thereon, with a combination of: 



S?4)^?-hydroacy--phosphonoacetic acid or a water-soluble salt thereof; 

^)li^met^liibn which enhances, synergistically , the metal conditioning 
^ff6ctedV#individually f by- 2-hydroxy-phosphonoacetic acid and the 



to claim 1 wherein ferrous, copper, 
are treated. 



(or their 




' ;:#*i**^f^^ to claim 1 wherein the metal surface to be 

polarised. 




according to claim 1 wherein the metal surface, prior to 
corrosive environment, is treated with an aqueous 




mm 



m\ 



** 0 . 



fey: " ^T^^^ tn combination with 2-hydroxy- 

phosphonoacetic acid. 



' ; ' V'>; v '6^: Process Recording "to claim 4 whereby there is effected temporary 
i|j|§$|^^ exposed to corrosive atmospheres; 

~ .metal 'surf aces to be painted; co-treatment in order 
to [ ^ or formulating a paint containing 

fev: ' 2-hydrpxy^ acid (or a water-soluble salt thereof) 

l^t&v'C-i^ ^^optioMlly 'metal ? ion component b), as defined in claim 1, and 
^^^^^i^^^^ing^ihiB paint on to the metal surface to be conditioned. 

W&^J^?rocesB "according to claim 1 wherein the metal surface, is 
^^^^^Rv* l- .1 £ ^-j' i W ' « rtTwrfcrtri t\ t- one or more of cobalt, ferrous, 




Jp^ca^ or magnesium ions. 

^Mt8l^rpcess ' accord ing to claim 1 wherein the ratio of 2-hydroxy- 

phosphonoacetic acid (or water-soluble salt thereof) to metal 
^; ion ; Component b) as defined in claim 1 is within the range of 
Wm^m^- ffrom 100:1 to 1:100. 

/ ^Process; according to claim 8 wherein the ratio of 2-hydroxy- 

fi$*S^S^*v- ">-': phosphonoacetic acid (or water-soluble salt thereof) to metal ion 
^^^•'^•^i^z-rKcomponent-'^b) is from 10:1 to 1:10. 

IM^^m^m0^. , ■ ^ ' 





Sf^^ii^biti^ in an mount of from 1 to 500 ppm, 



rocesfcvaccording to claim 10 wherein the inhibitor combination 
^^^^Wd^b^isl *dded r in an amount of from 1 to 100 ppm based on the 
aqueous system., 

"12 • A process according" to claim- 1— wherein the inhibi tor; coinbinat ron 
a) and b) is added to an aqueous system in contact with a metal 
surf ace which -.requires only a scale-inhibition treatment, in an 
amount of from 1 - 200 ppm, based on the aqueous system. 

13, A process according to claim 12 wherein the inhibitor combination 
a) and b) is added to .the aqueous system in an amount of from 1 to 30 



Pi 

Lip 



W^£$£-l :S j>pm; ;vbas ed on ' the {aqueous system. 




W^$Wi£& A' process according to claim 12 wherein the aqueous system 
^^^^^ : XBH^^t6ntact with' a ''metal surface which requires only a corrosion 



mm 



Itphiliitibn "syiB tern 1 and is an aqueous machining fluid formulation, 

^^^W^^^^^ -Sfc '•- : • 
:'^a^aaueoiisrscouring system, an aqueous glycol antifreeze system, 

%^^va^/giycol v hydraulic fluid or a water-based surface coating 

eeRpeiltiefii 



^ i .^^c'^* , ■:^■vl5 # ' : ■A■■'proces8 according to claim 14 wherein the. aqueous machining 
^ fluid formulation' is a water-dilutable cutting- or grinding fluid. 

^;^¥v^-i6<'.A^roce8S .according to claim 1, wherein the aqueous system 

with a »e tal surface which requires a combined 
^corrosion inhibition- and anti-scale treatment and is a cooling 
water '-system,' a steam generating system, a sea water evaporator, 

a gas scrubbing system, a closed circuit 
».J^;>i.vJ^;i5i: v; bektirtg" system, an aqueous-based refrigeration system or an oil 
* ' : ^^^^;^ield; ays tern. 




"^^^f^^i^'^hJv^oo^ss according, to claim 1 wherein the inhibitor combination 
and W ' 



<*^i&*&^ ; aj and b) is used al ne or in conjuncti n with thcr compounds 



1^ 



iown\ttd/be'::uscful' in the treatment of wholly- or 



partly aqueous 



ly sterna 

18. A process according to claim 17 wherein the aqueous system is 
a completely aqueous system and is a cooling water system, an air 
conditioning system, a steam generating system, a sea water evaporator, 
^Vv:'\" ;i hydrostatic cooker, a gas scrubbing system or a closed circuit 

^'Ui^i^p^- -4" injfc..or.: nf ri ger ant system and_the * inhibitor combination a) and 

conjunction with one ^or more of a further corrosion 

and/or threshold agent/ * precipitating agent, 
_ sequestering agent and an anti-f oaming 

' V^^Vagent --arid a biocide ♦ 

process according to claim 17 wherein the partly aqueous 
system is an aqueous surface coating composition and the inhibitor 
^IS^^cbmbination a) and b) is used in conjunction with one or more 
^&^>M^:o£ri'k^ corrosion inhibitor, a biocide, an emulsifier and/or a 

"St* ""Jiff" vY'-'»o' < ( -'. . . . 

■ f --^igMnt # ;^: ...... . 

^2Pv^; process according to claim 17 wherein the aqueous system 





is only partly aqueous and is an aqueous machining fluid and the 
inhibitor combination a) and b) is used in conjunction with one or 
jipiore^ of; ";a further corrosion inhibitor and/or an extreme pressure 
additive..; 



process according to claim 20 wherein the further corrosion 
>ii^^fe.inliibitor - is «triethanolamine. 




according to claim 21 wherein triethanolamine is 
^-^VyiprM »t?.ip an amount such that the ratio of inhibitor combination 
p^%a)"iand fc) fcoirri^rhnnnlamine is ixxun 2zl to l.r.20. 
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